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[Translation done.] 
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Epitome 

(57) [Abstract] 

[Technical problem] This invention is to offer the evaporator for fuel cells which can shorten a 
response time delay as much as possible, when changing the mixing ratio of a methanol and 
water and controlling a service condition. 

[Means for Solution] Up header 12A which put the supply paths 10 and 1 1 which supply a 
methanol 30 and water 31, respectively on two steps is installed over the whole right above 
surface of the heat exchange section 9, and two or more feed holes 13a and 13b which pass the 
mixed liquor of a methanol 30, water 31, or a methanol 30 and water 31 are drilled in the inferior 
surface of tongue of each supply paths 1 0 and 11. 
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[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the evaporator for fuel cells which generates the original fuel vapor which is made to 
evaporate the liquid Hara fuel which consists of a methanol and water, and serves as a fuel of 
the body of a fuel cell The up header which put the supply path which supplies said methanol 
and water, respectively on two steps is installed over the whole right above surface of the heat 
exchange section. The evaporator for fuel cells characterized by coming to puncture the inferior 
surface of tongue of each of said supply path two or more feed holes which pass the mixed 
liquor of said methanol, water, or a methanol and water. 

[Claim 2] Each inferior surface of tongue of both of the upper case supply path which is each 
supply path put on said two steps, and a lower-berth supply path is an evaporator for fuel cells 
according to claim 1 characterized by the monotonous thing. 

[Claim 3] the feed holes of said upper case supply path, and abbreviation — the evaporator for 
fuel cells according to claim 1 or 2 characterized by coming to puncture the same location the 
feed holes of said lower-berth supply path. 

[Claim 4] The evaporator for fuel cells according to claim 1 or 2 characterized by coming to 
puncture [ the feed holes of said lower-berth supply path ] the location from which it separated 
with the feed holes of said upper case supply path. 

[Claim 5] It is the evaporator for fuel cells according to claim 1 which the inferior surface of 
tongue of each of said supply path presupposes that it is monotonous at a corrugated plate and 
a lower-berth supply path at an upper case supply path, and joins the pars basilaris ossis 
occipitalis of the corrugated plate in said upper case supply path as said lower-berth supply path 
is monotonous, and is characterized by the feed holes of said upper case supply path penetrating 
and coming to carry out opening of the monotonous section of said lower-berth supply path in 
this joint. 
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i 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the supply structure of the liquid Hara 

fuel in the evaporator for fuel cells about the evaporator for fuel cells. 

[0002] 

[Description of the Prior Art] As a configuration of the conventional evaporation section which 
generates the original fuel vapor which is made to evaporate a liquid Hara fuel and serves as a 
fuel of the body of a fuel cell, the thing as shown in drawing 7 is reported ("researches and 
developments of polymer electrolyte fuel cell" New Energy and Industrial Technology 
Development Organization (March, Heisei 10)). 

[0003] The evaporation section consists of a liquid Hara fuel heating unit 41, an evaporator 42, 
and the heat recovery section 43 fundamentally. Among these, an evaporator 42 is constituted 
by liquid Hara fuel dropping plate 42a and evaporation plate 42b, and evaporates on evaporation 
plate 42b which the original fuel drop which liquid Hara fuel dropping plate 42a is the structure 
which prepared in the field the distributed hole which a liquid Hara fuel trickles, and was dropped 
installed in the lower part. Evaporation plate 42b has a concave convex heat transfer fin in a flat 
surface, makes a drop dropped between heat transfer fins, and is evaporated on an evaporation 
side. Under the present circumstances, the liquid Hara fuel which consists of a methanol and 
water has composition supplied to an evaporator 42, after mixing by the upstream of the 
evaporation section. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in order to mix in the conventional 
technique before supplying the methanol and water which are a liquid Hara fuel to an evaporator, 
and to supply, when the mixing ratio of a methanol and water was changed and a service 
condition was controlled, only the time amount which discharges to an evaporator the original 
fuel which remains in a original fuel charging line had the trouble that responsibility fell. 
[0005] This invention is to offer the evaporator for fuel cells which was made in view of the 
above, can shorten a response time delay as much as possible when changing the mixing ratio of 
a methanol and water and controlling a service condition as the purpose, and can control the 
vaporization ability fall of the heat exchange section. 
[0006] 

[Means for Solving the Problem] In the evaporator for fuel cells which generates the original fuel 
vapor which is made to evaporate the liquid Hara fuel which consists of a methanol and water, 
and serves as a fuel of the body of a fuel cell in order that invention according to claim 1 may 
solve the above-mentioned technical problem The up header which put the supply path which 
supplies said methanol and water, respectively on two steps is installed over the whole right 
above surface of the heat exchange section, and let it be a summary to come to puncture the 
inferior surface of tongue of each of said supply path two or more feed holes which pass the 
mixed liquor of said methanol, water, or a methanol and water. 

[0007] In order that invention according to claim 2 may solve the above-mentioned technical 
problem, each inferior surface of tongue of both of the upper case supply path which is each 
supply path put on said two steps, and a lower-berth supply path makes a monotonous thing a 
summary. 

[0008] in order that invention according to claim 3 may solve the above-mentioned technical 
problem — the feed holes of said upper case supply path, and abbreviation — let it be a 
summary to come to puncture the same location the feed holes of said lower-berth supply path. 
[0009] Invention according to claim 4 makes it a summary to come to puncture [ the feed holes 
of said lower-berth supply path ] the location from which it separated with the feed holes of said 
upper case supply path in order to solve the above-mentioned technical problem. 
[0010] In order that invention according to claim 5 may solve the above-mentioned technical 
problem, the inferior surface of tongue of each of said supply path is made monotonous at a 
corrugated plate and a lower-berth supply path at an upper case supply path, and joins the pars 
basilaris ossis occipitalis of the corrugated plate in said upper case supply path as said lower- 
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berth supply path is mon us, and let it be a summary that the f^^holes of said upper case 
supply path penetrate and come to carry out opening of the monoto^^ section of said lower- 
berth supply path in this joint. 
[0011] 

[Effect of the Invention] According to this invention according to claim 1, the up header which 
put the supply path which supplies a methanol and water, respectively on two steps is installed 
over the whole right above surface of the heat exchange section. Since two or more feed holes 
which pass the mixed liquor of said methanol, water, or a methanol and water were drilled in the 
inferior surface of tongue of each of said supply path Since each supply path for an up header 
unit is supplied at each **, it is mixed at the supply path of the lower berth and a methanol and 
water are supplied to the heat exchange section, when changing the mixing ratio of a methanol 
and water and controlling a service condition, a response time delay can be shortened as much 
as possible. 

[0012] According to this invention according to claim 2, the up header which put the supply path 
which supplies a methanol and water, respectively on two steps is installed over the whole right 
above surface of the heat exchange section. In the configuration which drilled two or more feed 
holes which pass the mixed liquor of said methanol, water, or a methanol and water in the inferior 
surface of tongue of each of said supply path Each inferior surface of tongue of the upper case 
supply path which is each supply path put on said two steps, and a lower-berth supply path It 
becomes possible to make thickness of each supply path thin as much as possible, and to make 
the volume of each supply path small compared with the amount of supply of a methanol and 
water, since [ both ] it is monotonous. Since feeding supply is carried out in the heat exchange 
section at homogeneity after the methanol or water supplied to the upper case supply path is 
mixed in a lower-berth supply path, when changing the mixing ratio of a methanol and water and 
controlling a service condition, it becomes possible to shorten a response time delay further. 
[0013] According to this invention according to claim 3, the up header which put the supply path 
which supplies a methanol and water, respectively on two steps is installed over the whole right 
above surface of the heat exchange section, the configuration which drilled two or more feed 
holes which pass the mixed liquor of said methanol, water, or a methanol and water in the inferior 
surface of tongue of each of said supply path — setting — the feed holes of an upper case 
supply path, and abbreviation, since the feed holes of a lower-berth supply path were drilled in 
the same location A methanol or water consists of an upper case supply path that the heat 
exchange section is easy to be supplied via the feed holes of a direct lower-berth supply path, 
and when changing the mixing ratio of a methanol and water and controlling a service condition, a 
response time delay until it can supply the original fuel of a predetermined mixing ratio can be 
shortened further. 

[0014] According to this invention according to claim 4, the up header which put the supply path 
which supplies a methanol and water, respectively on two steps is installed over the whole right 
above surface of the heat exchange section. Since the feed holes of an upper case supply path 
drilled the feed holes of a lower-berth supply path in the location from which it separated in the 
configuration which drilled two or more feed holes which pass the mixed liquor of said methanol, 
water, or a methanol and water in the inferior surface of tongue of each of said supply path 
Since the heat exchange section is supplied after mixing of a methanol and water is promoted at 
a lower-berth supply path, the vaporization ability fall of the heat exchange section can be 
controlled. 

[0015] According to this invention according to claim 5, the up header which put the supply path 
which supplies a methanol and water, respectively on two steps is installed over the whole right 
above surface of the heat exchange section. In the configuration which drilled two or more feed 
holes which pass the mixed liquor of said methanol, water, or a methanol and water in the inferior 
surface of tongue of each of said supply path the inferior surface of tongue of each of said 
supply path At an upper case supply path, it is supposed at a corrugated plate and a lower-berth 
supply path that it is monotonous. Since the pars basilaris ossis occipitalis of the corrugated 
plate in said upper case supply path was joined as said lower-berth supply path is monotonous, 
and the feed holes of said upper case supply path penetrated and carried out opening of the 
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monotonous section of sali^Pwer- berth supply path in this joint Evq^Bkien a methanol and 
water can be supplied to the direct heat exchange section, respecti\^^and it changes the 
mixing ratio of a methanol and water, a response time delay until it supplies the original fuel of a 
predetermined mixing ratio can be shortened further. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. 

[0017] (Gestalt of the 1st operation) Dra win g 1 is drawing showing the fuel cell structure of a 
system containing the evaporator for fuel cells concerning the gestalt of operation of the 1st of 
this invention. First, it explains from this fuel cell structure of a system. 

[0018] In dra win g 1 , a compressor 1 supplies the air (oxygen) adopted from the outside to the 
fuel cell stack 2 and the reforming system 5. The fuel cell stack (body of a fuel cell) 2 is 
equipped with the anode pole 3 and the cathode pole 4, and it generates electricity to it using 
the hydrogen in reformed gas, and the oxygen in air. 

[0019] An evaporator 6, the combustion catalyst 21 which generates the hot exhaust gas 26 
used as the heat source of this evaporator 6, and its upstream are equipped with the dc-battery 
25 which drives the mixer 22 by which sequential installation was carried out, an evaporating 
heater 23, and the methanol feed zone 24 and an evaporating heater 23 at the reforming system 
5. It has CO removal section 29 which removes CO in the reforming section 28 which the original 
fuel vapor 27 and air from an evaporator 6 are furthermore supplied, and performs methanol 
reforming, and the reformed gas from this reforming section 28. 

[0020] A methanol 30 is stored by the methanol tank and water 31 is stored by the water tank. 
Pumps 32a and 32b attract a methanol 30 and water 31 , and it supplies to flow control valves 
33a and 33b, and in flow control valves 33a and 33b, the amount of supply of a methanol 30 and 
water 31 is adjusted so that the original fuel vapor 27 generated with an evaporator 6 may serve 
as a presentation needed in the reforming section 28. 

[0021] Draw i n g 2 shows the configuration of the above-mentioned evaporator 6. 
[0022] In drawing 2 , the liquid Hara fuel which becomes the refrigerant side fin 7 from a 
methanol 30 and water 31 flows, the hot exhaust gas 26 flows on the heat carrier side fin 8, and 
the heat exchange section 9 is constituted by the attachment section of this refrigerant side fin 
7 and the heat carrier side fin 8. 

[0023] Moreover, cotton intermediary installation of the up header 1 2A which the upper case 
supply path 10 which supplies a methanol 30 to the heat exchange section 9, and the lower- 
berth supply path 1 1 which supplies water put on two steps of upper and lower sides is carried 
out all over right above [ of the heat exchange section 9 ]. Opening of two or more feed-holes 
13a which makes inferior~surface-of-tongue 14a of the upper case supply path 10 pass a 
methanol 30 is carried out to homogeneity over the whole inferior surface of tongue, and opening 
of two or more feed-holes 13b which makes inferior~surface-of-tongue 14b of the lower-berth 
supply path 1 1 pass the mixed liquor (liquid Hara fuel) of a methanol 30 and water 31 is carried 
out to homogeneity over the whole inferior surface of tongue. The lower header 15 and the 
original fuel vapor exhaust port 16 are formed in the lower part of an evaporator 6. 
[0024] Next, an operation of an evaporator 6 is explained with actuation of a fuel cell system. 
[0025] After supply initiation of the air 35 is carried out through the air supply way 34 at a mixer 
22 by the compressor 1 at the time of starting of the reforming system 5, a methanol 30 is 
supplied from the methanol feed zone 24. After being evaporated with an evaporating heater 23, 
it is mixed with air 35 with a mixer 22, and a methanol 30 burns with the combustion catalyst 21. 
[0026] Moreover, it is introduced into a mixer 22, and is mixed and the anode gas 36 and the 
cathode gas 37 which are discharged from the fuel cell stack 2 after starting burn with the 
combustion catalyst 21. The heat of the exhaust gas 26 generated in the case of these the 
combustion of each is used as a heat source of an evaporator 6. 

[0027] In an evaporator 6, a methanol 30 and water 31 are exceptionally supplied to the upper 
case supply path 10 and the lower-berth supply path 1 1 through flow control valves 33a and 33b, 
respectively. A methanol 30 is once supplied to the lower-berth supply path 1 1 through feed- 
holes 13a from the upper case supply path 10, after being mixed with water in the lower-berth 
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supply path 1 1, it passes T^^-holes 13b, and it is supplied to the ha^^xchange section 9 as a 
liquid Hara fuel. 

[0028] Here, exhaust gas 26 and heat exchange are performed, and the evaporated original fuel 
vapor 27 serves as reformed gas 38 through the reforming section 28 and CO removal section 
29, and is sent to the anode pole 3 of the fuel cell stack 2. Air 35 is sent to the cathode pole 4 
of the fuel cell stack 2 by the compressor 1 , and a generation of electrical energy is performed 
here using the hydrogen in reformed gas 38, and the oxygen in air 35. 

[0029] Since it acts as mentioned above, and a methanol 30 and water 31 are supplied to the 
upper case supply path 10 and the lower-berth supply path 11 at each **, are mixed at the 
lower-berth supply path 1 1 in front of the heat exchange section 9 and the heat exchange 
section 9 is supplied, an evaporator 6 can shorten a response time delay as much as possible, 
when changing the mixing ratio of a methanol 30 and water 31 and controlling a service 
condition. Here, each inferior surfaces of tongue 14a and 14b of the upper case supply path 10 in 
up header 1 2A and the lower-berth supply path 1 1 are both monotonous, and opening of two or 
more feed holes 13a and 13b is carried out to homogeneity over the whole inferior surfaces of 
tongue 14a and 14b, respectively as shown in drawing 2 . 

[0030] For this reason, ** which makes thin thickness of each supply paths 10 and 11 of an 
upper case and the lower berth as much as possible, and makes sufficiently small the volume of 
each supply paths 10 and 1 1 compared with the amount of supply of a methanol 30 and water 31 
is made. After being mixed in the lower-berth supply path 11, feeding supply of the methanol 30 
and water 31 which were supplied to the upper case supply path 10 and the lower-berth supply 
path 1 1 through flow control valves 33a and 33b at each ** by this is carried out in the heat 
exchange section 9 at homogeneity. 

[0031] Consequently, the response time delay in the case of changing the mixing ratio of the 
original fuel-supply response delay to the heat exchange section 9 at the time of starting of the 
reforming system 5 or a methanol 30, and water 31, and controlling a service condition can be 
shortened further. 

[0032] Moreover, it is the location where the location of feed-holes 13b by which opening was 
carried out to inferior-surface -of-tongue 14b of the location of feed-holes 13a and the lower- 
berth supply path 1 1 by which opening was carried out to inferior-surface-of-tongue 14a of the 
upper case supply path 10 is the same as shown in drawing 3 . 

[0033] Since the methanol 30 from the upper case supply path 10 becomes by this that the heat 
exchange section 9 is easy to be supplied via feed-holes 13b of the direct lower-berth supply 
path 1 1, when changing the mixing ratio of a original fuel, a response time delay until it can 
supply the original fuel of a predetermined mixing ratio can be shortened further. 
[0034] (Gestalt of the 2nd operation) Drawing 4 is drawing showing the configuration for an up 
header unit of the evaporator for fuel cells concerning the gestalt of operation of the 2nd of this 
invention. In addition, it has the same fundamental configuration as the gestalt of the 2nd 
operation, and the evaporator for fuel cells corresponding to the gestalt of the 1st operation 
which is mentioned later and which shows the gestalt of the 3rd operation to drawing 2 , and the 
same sign is given to the same component, and suppose that the explanation is omitted. 
[0035] With the gestalt of the 2nd operation, as shown in draw ing 4 , in the configuration of up 
header 12B, opening of the feed-holes 13b of the lower-berth supply path 11 is carried out to 
feed-holes 13a of the upper case supply path 10 in the location from which it separated. 
[0036] Thereby, the methanol 30 supplied from the upper case supply path 10 is once suspended 
at the lower limit supply path 1 1, without supplying the direct heat exchange section 9, and 
mixing with water 31 is promoted. For this reason, the original fuel mixed by abbreviation 
homogeneity is supplied to the heat exchange section 9, and can control the vaporization ability 
fall of the heat exchange section 9. 

[0037] (Gestalt of the 3rd operation) Drawing 5 is drawing showing the configuration of the 
evaporator for fuel cells concerning the gestalt of operation of the 3rd of this invention. 
[0038] With the gestalt of the 3rd operation, as shown in drawing 5 , the inferior surface of 
tongue of the upper case supply path 10 in up header 12C is joined to inferior-surface-of- 
tongue 14b which it is corrugated plate 17a, and pars-basilaris-ossis-occipitalis 17b of 
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corrugated plate 17a turn^Ro from the plate in the lower-berth su^^fcpath 1 1. 

[0039] And in this joint, feed-holes 13a of the upper case supply pafflW) penetrates inferior- 
surface-of-tongue 14b of the lower-berth supply path 11, and opening is carried out. The upper 
case supply path 10 has prepared predetermined spacing between corrugated plate 17a at the 
bottom and the plane top-face plate 18, and has composition which each **** 17c can open for 
free passage. 

[0040] As shown in drawing 6 , the end side of each **** 17c in the upper case supply path 10 
is blockaded by the curtain board 19. Two or more prismatic form centrums which are 
constituted by two or more prismatic form centrums formed between inferior-surface-of-tongue 
14b which consists of the rear face and plate of corrugated plate 17a 'in the upper case supply 
path 10, and constitute this lower-berth supply path 1 1 are opening the lower-berth supply path 
. 1 1 for free passage by the space between inferior-surface-of-tongue 14b which consists of a 
dashboard 20 and a plate. 

[0041] Since the gestalt of the 3rd operation is constituted in this way, it can supply a methanol 
30 or water 31 to the direct heat exchange section 9 from the upper case supply path 10 or the 
lower-berth supply path 1 1. 

[0042] Even when it constitutes the supply path of a methanol 30 and water 31 in piles up and 
down, and even when control of flow can be respectively performed according to an individual, 
the heat exchange section 9 can be supplied and it changes the mixing ratio of a original fuel, 
response delay can be controlled and controlled by this. 

[0043] In addition, although the methanol path and the lower-berth supply path 1 1 are made into 
the water supply path for the upper case supply path 10 with the gestalt of each operation 
mentioned above, an operation and effectiveness are the same as that of the above about the 
upper case supply path 10 also considering a water supply path and the lower-berth supply path 
1 1 as a methanol supply path. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is drawing showing the fuel cell structure of a system containing the evaporator 
for fuel cells concerning the gestalt of operation of the 1st of this invention. 
[Drawing 2] It is the perspective view showing the configuration of the evaporator for fuel cells 
concerning the gestalt of operation of the 1st of this invention. 

[Dr awing 3] It is drawing showing the 1st configuration for an up header unit of the gestalt of 
operation. 

[Drawing 4] It is drawing showing the configuration for an up header unit of the evaporator for 
fuel cells concerning the gestalt of operation of the 2nd of this invention. 

[Drawing 5] It is the perspective view showing the configuration of the evaporator for fuel cells 
concerning the gestalt of operation of the 3rd of this invention. 

[Drawing 6] It is the decomposition perspective view showing the 3rd configuration for an up 
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header unit of the gestalt^Pperation. 

[Drawing 7] It is drawing showing the basic configuration of the evapSKion section in the 
conventional fuel cell system. 
[Description of Notations] 
2 Fuel Cell Stack (Body of Fuel Cell) 
6 Evaporator 

9 Heat Exchange Section 

10 Upper Case Supply Path 

1 1 Lower-Berth Supply Path 
12A, 12B f 12C Up header 
13a, 13b Feed holes 

14a, 14b Inferior surface of tongue which consists of a plate 
1 7a Corrugated plate 

17b The pars basilaris ossis occipitalis of a corrugated plate 

30 Methanol 

31 Water 
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[Drawing 3] 
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[Drawing 2] 



12A 14a 14b 

9 *fc3*i£gi 



6 2S3g# 



30 




7 z^SSSI^^ > 



8 srikii?^: 



26 BtfStf* 



[Drawing 5] 

12C ±a^\^^ 



20 tttms 



10 ^^L-^i^^^f^^ 




file://C:¥Documents%20and%20Settings¥oshino.h¥My%20Documents¥JPOEn¥JP- ... 2004/12/06 



JP-A-2001 -332283 



11/11 v 



[Drawjng 6] 
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